A new memberof the anthramycin group of antibiotics1"'115, sibanomicin has been found in the culture filtrate of Micromonospora sp. SF2364.
The antibiotic exhibited a marked antitumor activity in mice bearing leukemia P388 cells and a weak activity against Grampositive bacteria.
In this communication, the production, isolation, characterization, structural elucidation and biological properties of the antibiotic are reported.
A slant culture of strain SF2364 was inoculated into a 100-ml Erlenmeyer flask which contained 20ml of a seed medium consisting of starch 2.0%, glucose 1.0%, wheat germ 0.6%, Polypepton (Daigo Eiyo Kagaku) 0.5 %, yeast extract 0.3%, soybean meal 0.2% and CaCO30.1% (pH 7.0). The inoculated flask was cultured on a rotary shaker (220rpm) at 28°C for 4 days. The first seed culture (4 ml) was inoculated into 80 ml of the same mediumin a 500-ml Erlenmeyer flask (shaking at 28°C for 2 days). The second seed culture (50ml) was added to a 5-liter Erlenmeyer flask containing 1 liter of the same medium (shaking at 28°C for 2 days). The third seed culture (1 liter) was transferred into a 50-liter jar fermentor containing 35 liters of the same mediumand fermentation maintained at 28°C for 2 days. The fourth seed culture (6 liters) was added to a 300-liter fermentor containing 200 liters of the production medium (sucrose 3.0%, cotton seed meal 1.0%, wheat germ 1.0%, soluble vegetable protein 0.6%, CaCO3 0.1 %, MgSO4-7H2O 0.1 %, FeSO4-7H2O 0.0005% and CoCl2-6H2O 0.0005% in a tap water, pH 7.0 before sterilization) and fermentation was carried out at 28°C for 3 days with aeration of 100 liters/minute, and agitation of 100rpm (0-41 hours) and 150rpm (41-72 hours). The activity of the antibiotic was assayed by the paper-disc method using Escherichia coli (DNArepair deficient mutant) as the test (10 : 1) and the active fractions were combined and coned to dryness to afford a crude powder (3.7g ).
The crude powder was dissolved in 0.01 n HC1 (400ml) and adjusted to pH 5.0 by 1 n NaOHand the antibiotic was adsorbed on a column of CM-Sephadex C-25 (Na+, 150 ml).
After washing with water, the column was eluted with 0.2m NaCl. The antibiotic in the active eluate was adsorbed on a column of Diaion HP-20 (150 ml) and eluted with 50% aq Me2CO. The active eluate was coned to dryness. The residue was further purified by Sephadex LH-20 (950 ml) chromatography developed with MeOH. After removal of MeOH, the residue was dried under reduced pressure at 40°C for 24 hours to give the pure sibanomicin hydrochloride (260 mg NMRspectra in DMSO-d6 of 1 (Tables 1 and 2) indicated the presence of an azomethine group (Table 2) . By a long range^-"C shift correlation spectroscopy (long range^H-^CCOSY) and long range selective proton decoupling (LSPD) experiments, the assignments of all carbons of 2 were established. Methanolysis of 1 with 1 n HC1 in MeOHunder reflux for 15 hours gave an anomeric mixture of methyl glycosides and methyl 2-amino-5-hydroxy- butoxycarbonyl derivatives followed by deprotection with TFA. In the nuclear Overhauser effect (NOE) difference spectra irradiated at 3-CH3 protons of 3a and 3b, NOEs were observed for 2-H and 5-H protons, and 1-H, 2-H and 5-H protons, respectively.
These results indicate that 3a and 3b are in the a and ft forms, respectively. These methyl glycosides were identical with methyl sibirosaminides12'13) obtained by methanolysis of sibiromycin. Furthermore, in the NOE difference spectrum irradiated at 3'-CH3 protons of 1 in D2O, NOEs were observed for 2'-H and 5'-H but not for l'-H. Therefore, the modeof sugar linkage of 1 was deduced to be a.
By LSPD experiments of 1 in D2O, it was clarified that l'-H was coupled to C-7 which was further coupled to 6-H, 8-H and 9-H. Accordingly, it was deduced that the sugar attached at C-7 position. The 6-H was also coupled to an amide carbonyl carbon C-5 which was weakly coupled to 3-H. An olefinic proton 12-H was long range coupled to 1-H and 3-H, and ll-H was coupled to C-9a which was further coupled to 6-H and 8-H. NOE difference spectra irradiated at 1-H, 12-H and 13-H indicated enhancement of the signals for 13-H, 3-H and 1-H, respectively. Therefore, the branched olefin at C-2 and C-12 positions was confirmed to have E configuration as in tomaymycin.
Fromthese results, the structure of 1 was deduced.
A marked prolongation of life was observed when mice bearing leukemia P388 cells were treated with sibanomicin, as shown in Table 3 , >1  >1  >1  >1  >1  >1  >1  >1  >1  >1  >1  >1   50  50  00  00  00  00  00  00  00  00  00  00  00  00  00 however, the antimicrobial activity against all organisms tested was very weak (Table 4 ). The acute LD50values of the antibiotic in mice were 1.7~2.5mg/kg and 1.1~1.6mg/kg by iv and ip injections, respectively.
